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REMOVABLE FLUID SEALING MEMBER 
The present invention relates to a ?uid sealing mem 

ber adapted to form a part of an air ?ow system and 
characterized by the ability to be totally removed from 
the system in the event of the contamination of the ?uid 
in the sealing member. 
Enclosed air flow systems are presently widely used 

to provide a clean supply of air in a number of different 
industrial, research and hospital applications. For exam 
ple, such systems commonly employ high ef?ciency 
particulate air ?lters (known in the art as HEPA or 
absolute ?lters) to provide essentially particle free air to 
laboratories and critical manufacturing areas. In the 
case of clean rooms and other environmentally con 
trolled enclosures, the HEPA ?lters are adapted to 
provide a clean supply of air under laminar ?ow condi 
tions throughout the full area of the room. 
Enclosed air ?ow systems employing HEPA ?lters 

are also used for the collection and containment of 
harmful materials, such as potentially radioactive sub 
stances, dangerous viable organisms, or carcinogenic or 
toxic materials. Thus for example, in the case of a nu 
clear power generating facility, it is common to direct 
the exhaust of the cooling air system through one or 
more banks of HEPA ?lters to preclude the release of 
potentially radioactive materials into the atmosphere. 
As will be readily apparent, it is vitally important to 

maintain the integrity of air ?ow systems of the de 
scribed types, since leakage of even sub-micron sized 
particles from the system can often have serious conse 
quences. In this regard, leakage frequently occurs 
around or through the joints in the conventional neo 
prene gaskets employed to sealably mount the ?lters in 
the housing, or through the various structural compo 
nents of the system, such as between adjacent duct 
sections, or around doors or windows in the system. 
The prior US. Pat. to Allan et al., No. Re. 27,701 

discloses a high ef?ciency or HEPA air ?lter which 
utilizes a ?uid of high consistency to seal the ?lter in a 
supporting housing. More particularly, the Allan et al. 
?lter has a continuous channel formed in the front pe 
riphery of the frame, and a ?uid having a consistency 
substantially the same as that of household petrolatum is 
disposed in the channel. The ?uid ?lled channel is 
adapted to sealably receive a mating retaining ?ange 
mounted in the housing, with the retaining ?ange being 
embedded in the ?uid to seal the ?lter in assembled 
relation therein. 
The ?uid sealing structure of the Allan et al. patent 

represents a vast improvement over the previously em 
ployed neoprene gasket seals, and has met with a great 
deal of commercial success since a near perfect and 
non-deteriorating seal is achieved under normal operat 
ing conditions. However, in certain instances where the 
?uid sealed ?lter is utilized for the collection and con 
tainment of harmful materials as noted above, the pres 
ence of the ?uid in the air ?ltration system has been a 
source of concern. More particularly, it has been feared 
that the harmful materials may contaminate the ?uid, 
and that a small portion thereof may adhere to and 
remain on the surfaces of the mating retaining ?ange in 
the housing as contaminated residue after the periodic 
replacement of the ?lters. As will be readily apparent, 
the build-up of a potentially contaminated residue in the 
housing could result in a substantially safety hazard. 

Also, the ?uid sealing structure of the Allan patent 
has not been used in the sealing of the other various 
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2 
structural components of an air ?ow system, since here 
tofore there has been no easy and safe procedure by 
which the ?uid may be removed from the system in the 
event it becomes contaminated or otherwise deterio 
rates and needs to be replaced. 

It is accordingly an object of the present invention to 
provide a ?uid sealing apparatus which is adapted to 
form a seal between a HEPA ?lter or the like and its 
housing, or between the various structural components 
of an air ?ow system, and wherein the ?uid may be 
easily removed from the system in the event it becomes 
contaminated. 

It is a further object of the present invention to pro 
vide a housing assembly for an air ?ow system which 
utilizes a ?uid sealing material therein, and having pro 
vision for insuring that substantially all of the ?uid may 
be removed from the assembly in the event it becomes 
contaminated or otherwise needs to be replaced. 
These and other objects and advantages of the pres 

ent invention are achieved in the embodiments de 
scribed herein by the provision of a sealing member 
which comprises a retainer disposed along the periph 
ery of an opening in the housing, with the retainer de?n 
ing at least one open channel in cross-section. A ?uid 
having a consistency substantially the same as that of 
petrolatum substantially ?lls the channel, and the re 
tainer is releasably and sealably mounted to each of the 
housing and a member which covers the opening 
therein. This sealing means includes a ?ange carried by 
one of the housing and covering member, with the 
?ange having a peripheral outline corresponding to that. 
of the retainer channel and extending into the channel 
and ?uid to effect a seal therebetween. 

In a preferred embodiment, the retainer has a closed 
peripheral outline, and a cross-sectional con?guration 
which de?nes a pair of continuous, open, generally 
U-shaped channels which face in opposite directions, 
The ?uid is disposed in each of the channels, such that 
the retainer is adapted to sealably receive a mating 
?ange which is mounted about the opening in the hous~ 
ing in one of the channels, and sealably receive another 
mating ?ange carried on the member which covers the 
opening in the other of the channels. 
Some of the objects of the invention having been 

stated, other objects will appear as the description pro 
ceeds, when taken in connection with the accompany 
ing drawings, in which 
FIG. 1 is a perspective view, partly broken away, of 

a side loading ?lter housing and which includes a ?uid 
sealing member which embodies the present invention, 
both between the periphery of the air ?ow opening and 
the ?lter, and the periphery of the side opening and 
door; 
FIG. 2 is a perspective view of a ?uid sealing member 

as employed in the housing of FIG. 1; 
FIG. 3 is a fragmentary sectional view of the ?uid 

sealing member of FIG. 2; 
FIG. 4 is a view similar to FIG. 3 but illustrating a 

second embodiment of the sealing member; 
FIG. 5 is a fragmentary sectional exploded perspec 

tive view of the housing, sealing member, and ?lter of 
FIG. 1; 
FIG. 6 is a view similar to FIG. 5 and showing the 

sealing member and ?lter in assembled position; 
FIG. 7 is a fragmentary sectional exploded perspec 

tive view of the housing, sealing member, and door of 
FIG. 1; 
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FIG. 8 is a view similar to FIG. 7 and showing the 
sealing member and door is assembled or closed posi 
tion; 
FIGS. 9-11 are similar fragmentary sectional per 

spective views of various alternative embodiments of 
sealing members which embody the present invention; 
FIG. 12 is a perspective view of an environmentally 

controlled enclosure which is adapted to incorporate 
the sealing member of the present invention between 
several of the structural components thereof; 
FIG. 13 is a fragmentary sectional perspective view 

of a housing and assembled ?lter, and utilizing another 
embodiment of the removable sealing member of the 
present invention; and 
FIG. 14 is a perspective view of the housing of FIG. 

13, and schematically illustrating the removal of the 
sealing member. 

Referring more speci?cally to the drawings, FIG. 1 
illustrates a side loading housing 20 adapted to form a 
part of an air ?ow system, such as an exhaust air clean 
ing system in a nucleur fuel manufacturing facility. 
More particularly, the housing 20 comprises a generally 
box-like enclosed structure having aligned openings in 
the two opposite end walls to permit a straight line air 
flow therethrough (only the front opening 22 being 
visible), and an access opening 24 in one side wall 
thereof for inserting and removing a ?lter 26. 
The housing 20 is typically fabricated from sheet 

metal material, such as 14 gauge stainless steel, and a 
conventional mechanism (not shown) may be posi 
tioned within the housing for selectively moving the 
?lter 26 forward and away from the forward opening 22 
after it has been inserted through the side access open 
ing 24. A side access air impermeable door 28 is dis 
posed across the side opening to cover the same, the 
door being held in the illustrated closed position by 
means of the four hand operated clamps 30. 

In the illustrated embodiment, the housing 20 mounts 
a single ?lter 26 which typically measures 24 X 24 X 12 
inches in size. The ?lter 26 comprises a wooden or 
chipboard frame 32 surrounding and supporting a 
pleated ?ltering media 34, such as non-woven ?berglass 
or cellulose-asbestos sheet material. Filters of this type 
may have extremely high dust retention characteristics, 
usually greater than about 95% ef?ciency, and typically 
99.97% ef?ciency, as measured by the conventional 
DOP test, and are known as “absolute” orHEPA ?lters 
in the art. 

In accordance with the present invention, means are 
provided for releasably sealing the periphery of the 
opening 22 in the housing to the periphery of the ?lter 
26 when the ?lter is in its operative position disposed 
across or covering the opening 22. This sealing means 
comprises a separate retainer 36 disposed intermediate 
the peripheries of the opening 22 and ?lter 26, the re 
tainer 36 having a closed or endless rectangular periph 
eral outline to form a continuous seal about the periph 
cry of the opening 22, and a generally H-shaped cross 
sectional con?guration, note FIGS. 2 and 3. Thus the 
retainer 36 de?nes a pair of continuous open channels 
37, 38, each having a generally U-shaped cross-sectional 
con?guration, with the channels facing in opposite di 
rections which are perpendicular to the plane de?ned 
by the peripheral outline of the retainer. The retainer 
may be fabricated from a suitable metallic material, such 
as aluminum, or from an extruded elastomeric material, 
such as neoprene or silicone rubber. The rectangular 
peripheral outline of the retainer may be formed from 
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4 
four straight segments, which are beveled and intercon 
nected at their ends to form a right angled miter joint at 
each of the four corners. 
The sealing means further comprises a ?uid 40 sub 

stantially ?lling each of the channels 37, 38 of the re 
tainer. Several highly viscous, non-Newtonian ?uids, 
such as household petrolatum, or a silicone grease hav 
ing a consistency substantially the same as that of house 
hold petrolatum, have been found to be very satisfac 
tory for use as the ?uid 40. Such ?uids may be further 
characterized as being non-corrosive, non-evaporating, 
semi-solid at room temperature, and subject to easy 
deformation at room temperature. As a particular exam 
ple, a silicone grease manufactured and sold by Dow 
Chemical Corporation as Product No. 111 may be em 
ployed. This silicone material has an N.L.G.I. consis 
tency of 2 to 3, and a penetration (ASTM D217) of 
about 220 — 240. Also, it maintains its consistency over 
a temperature range from about minus 40'’ to 500° R, 
which is desirable where the housing and ?lter may be 
subjected to temperature extremes. 
A rearwardly directed continuous ?ange 42 is ?xedly 

carried by the housing about the periphery of the open 
ing 22. The ?ange 42 extends in a direction perpendicu 
lar to the plane of the opening 22, and has a peripheral 
outline corresponding to that of the associated channel 
in the retainer 36. In the assembled position as seen in 
FIG. 6, the ?ange 42 extends into the channel 37 and the 
?uid 40 therein, to releasably and sealably mount the 
retainer to the housing 20.. _ 
A forwardly directed continuous ?ange 44 is ?xedly 

and sealably mounted about the periphery of the ?lter 
frame 32. The ?ange 44 has a peripheral outline which 
corresponds to that of the channel 38 of the retainer 36, 
such that the ?ange 44 is adapted to extend into the 
channel 38 and the ?uid 40 therein to releasably and 
sealably‘ mount the ?lter 26 to the retainer 36 and thus 
the housing 20, note FIG. 6. _ 
To assemble the ?lter 26 in the housing 20, the re 

tainer 36 is initially inserted through the side opening 24 
and assembled to the housing by pressing the retainer 
forwardly such that the channel 37 receives the ?ange 
42. Next, the ?lter 26 is inserted into the housing and 
pressed forwardly such that its ?ange 44 enters the 
other channel 38, and the ?lter serves as a covering 
member across the opening 22. Alternatively, the re 
tainer 36 could initially be assembled to the ?lter 26 
outside of the housing, and the assembled retainer and 
?lter inserted into the housing and then pressed for 
wardly onto the ?ange 42. In the event it is desired to 
remove and replace the retainer and ?uid, the ?lter and 
retainer may be withdrawn by reversing the above 
procedure. 
The housing further includes similar means for releas 

ably sealing the periphery of the door 28 to the periph 
ery of the side opening 24. The door 28 serves as an air 
impermeable covering member or panel for precluding 
passage of air through the opening, and in this instance, 
the sealing means comprises a second ?uid ?lled re 
tainer 36', a ?ange 46 ?xedly positioned, about the side 
opening of the housing and extending perpendicular to 
the plane of the opening 24, and another ?ange 48 car 
riedabout the periphery of the door 28, note FIGS. 7 
and 8. As illustrated, the door 28 also includes upper 
and lower guide ?anges 49, 50 on either side of the 
?ange 48 for the purpose of aligning the retainer 36’ and 
door 28 during closing of the same and in the manner 
apparent from FIG. 8. Thus the retainer 36' and ?uid 
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may be readily separated and removed from the housing 
20 and door 28 by simply opening the door and remov 
ing the retainer. 
The retainer 36' is similar to the retainer 36, with the 

exception that one of the side walls includes a longitudi 
nal depression 51 which is adapted to receive a detent 
52 mounted on the inside surface of the ?ange 49. By 
this arrangement, the retainer 36' may be releasably 
assembled to the door to thereby facilitate the removal 
of the retainer from the housing. As will be understood, 
a similar releasable engagement could be provided be 
tween the ?lter 26 and retainer 36 to cause the retainer 
to be withdrawn from the housing with the ?lter. 
FIG. 4 illustrates an alternative embodiment of a 

retainer 53 embodying the present invention, and which 
includes means for wiping the sides of the mating 
?anges substantially free of the ?uid upon separation 
and removal of the retainer. More particularly, the 
retainer includes oppositely directed channels 54, 55, 
and the wiping means comprises a resilient elastomeric 
wiping member 56 disposed within each channel, and 
comprising a U-shaped portion 57 disposed within the 
channel, and a pair of resilient wiper lips 58 mounted to 
extend across the top of the U-shaped portion and the 
channel. The lips 58 are highly ?exible, and are arcu 
ately curved in cross-section such that the outer extrem 
ities thereof extend downwardly‘ into the U-shaped 
portion and into the ?uid which is disposed within the 
U-shapedfportion and generally below the wiper lips. 
As will be‘ apparent, the wiper lips 58 will contact each 
side of the mating ?ange during assembly of the retainer 
onto the ?ange and ‘ while the retainer is assembled 
thereon, and further serve to wipe the sides of the ?ange 
substantiallyfreeof the ?uid upon the retainer‘ being 
withdrawn "from the flange to thereby avoid the build 
up of a potentially contaminated residue of the ?uid on 
the ?ange. A more detailed description of the wiping 
member 56 may be obtained by reference to applicant’s 
copending applicationSer. No. 685,977 entitled SELF 
CLEANING FLUID SEALED AIR FILTER and 
?led concurrently herewith. ‘ 
FIGS-9A1 illustrate three additional embodiments 

of thepresent invention. In particular, FIG. 9 illustrates 
a ?uid ?lled retainer 60 wherein the two channels 61, 62 
face in a common direction, and which would be used 
where the ?anges of the vhousing and covering member 
extend in a common coaxial direction. In FIG. 10, the 
two channels 63, 64 of the retainer 66 face in directions 
disposed at right angles to each other. This embodiment 
may be used when the retainer of the sealing member is 
in the form of a linear strip having terminal ends, and it 
has ‘an advantage in certain instances since ‘its right 
angled con?guration permits the covering member to 
be pulled away from the housing and retainer without 
risk of also pulling the retainer from the housing. Where 
the‘ retainer 66 has a closed or continuous peripheral 
outline, the retainer is preferably fabricated from a ?exi 
ble elastomeric material to permit the walls of the re 
tiner to be opened to admit ?anges which would be 
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similarly disposed at right angles. The retainer 68 of 60 
FIG. 11 is similar to the retainer 36 in that the two 
channels 69, 70 face in opposite directions, but the chan 
nels 69, 70 are laterally offset rather than being aligned. 

In the embodiment of FIGS. 13 and 14, the retainer 
72 is con?gured to de?ne a single U-shaped channel 73 » 
in cross-section, withthe channel 73 being substantially 
?lled with a ?uid 40 of high consistency as described 
above. The means for releasably and sealably mounting 

65 

6 
the retainer 72 to the housing 200 includes a continuous 
U-shaped receptacle 74 ?xedly and sealably mounted to 
the housing about the ‘entire periphery of the air ?ow 
opening 220. The retainer 72 is preferably fabricated 
from a resilient elastomeric material, and is closely re 
ceived within the receptacle 74 such that the walls of 
the retainer resiliently press against the walls of the 
receptacle to form a seal therebetween. In use, the re 
tainer 72 is initially positioned within the receptacle 74, 
and the ?lter 26a then assembled thereto by pressing the 
same forwardly such that the ?ange 44a enters the 
channel 73 and penetrates the ?uid 40. If desired, the 
?ange 440 may extend forwardly a distance suf?cient to 
engage the bottom wall of the retainer 72 and thereby 
provide a gasket-like pressure seal to thereby further 
seal the retainer in the receptacle 74. To remove the 
retainer 72 and ?uid, the ?lter 26a is initially with 
drawn, and the retainer may then be removed from the 
receptacle 74 in the manner schematically illustrated in 
FIG. 14. In this regard,.in installations where a high 
level of radioactivity may be present, the retainer 72 1 
may be gripped and withdrawn from the receptacle and 
housing by means of a remotely operated manipulator. 

' FIG. 12 illustrates an air ?ow housing assembly in the 
form of a generally conventional environmentally con 
trolled enclosure 80, and which is adapted to incorpo 
rate the present invention in forming a removable seal 
between several of the structural components thereof. 
For example, the seal of the present invention may be 
incorporated about the ?lter housing door 81 and the 
main access doors 82,‘ betweenadjacent sections of the 
air supply ductwork 83, between the adjacent wall pan 
els 84, and around the windows 85. In this regard, it will 
be understood that, while the‘housing 20 as shown in 
FIG. 1 mounts only a single ?lter, the present ‘invention 
may be employed in association with housings mount- . , 
ing a plurality of ?lters ina side byside arrangement in 
an air ?ow system, or in association with a housing in 
the form of a supporting gridwork for a wall or bank of 
?lters as illustrated, forexample; in FIG. 1 of said co 
pending application Ser. No. 685,977. . 
While the illustrated embodiments of the retainers all 

have channels of generally rectangular outline, it should 
be understood that the term “U-shaped” as employed 
herein is intended to include a cross-sectional outline 
having somewhat tapered or converging side walls. 
This latter con?guration would be useful in certain 
instances to guide the mating ?ange into the channel 
and thereby centrally align the mating ?lter or other 
covering member during the assembly of the ?lter or 
covering member onto the retainer. Also, while the 
disclosed preferred embodiments illustrate retainers 
having one or two channels, the retainer may in certain 
instances have more than two channels. Thus for exam 
ple, a ?exible retainer as shown in FIG. 10 could in 
clude a third channel facing oppositely from the chan 
nel 63 such that those‘ two channels are adapted to re 
ceive oppositely directed ?anges, while the channel 64 
receives a ?ange from a'transverse covering member. 

In the drawings and specification, there has been set 
forth a_ preferred embodiment of the invention, and 
although speci?c terms are employed, they are used in 
a generic and descriptive sense only and not for pur 
poses of limitation. , I I 

That which is claimed is: r 
1. A housing assembly adapted to form apart of an 

enclosed air ?ow system and utilizing a ?uid sealing 
material therein, and characterized by the ability to 
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remove the ?uid sealing material from the system in the 
event of the contamination thereof, and comprising 

a housing having an opening therein, 
a covering member disposed across said opening, 

> means for releasably sealing the periphery of said 
covering member for the periphery of said opening 
to preclude the passage of air therebetween while 
permitting the covering member to be withdrawn 
and removed from its position across said opening, 
said sealing means comprising 

(a) a retainer disposed along the periphery of said 
opening, said retainer having a generally U-shaped 
cross-sectional con?guration and de?ning at least 
one open channel in cross-section, 

(b) a ?uid substantially ?lling said at least one chan 
nel, said ?uid having a consistency substantially the 
same as that of petrolatum and characterized as 
being subject to easy deformation at room tempera 
ture, and 

(0) means for releasably and sealably interconnecting 
said retainer to each of said housing and covering 
member, and including a ?ange mounted to one of 
said housing and covering member, said ?ange 
having a peripheral outline corresponding to that 
of said at least one retainer channel and extending 
into said at least one channel and ?uid to effect a 
seal therebetween, and a receptacle ?xedly and 
sealably mounted to the other of said housing and 
covering member, said receptacle having a gener 
ally U-shaped cross-sectional con?guration de?n 
ing an open side, and closely receiving said retainer 
therein to form a seal between the receptacle and 
retainer, and such that the retainer may be sepa 
rated from the receptacle by withdrawing the re 
tainer through the open side of the receptacle, 

whereby the retainer and ?uid carried therein may be 
separated from the housing and covering member 
by withdrawing the covering member from the 
opening and removing the retainer. 

2. The housing assembly as de?ned in claim 1 
wherein said covering member comprises a high effi 
ciency air ?lter adapted to remove sub-micron sized 
particles from the air passing through said opening and 
?lter. 

3. The housing assembly as de?ned in claim 1 
wherein said covering member comprises an air imper 
meable panel for precluding passage of air through said 
opening. 

4. The housing assembly as de?ned in claim 1 
wherein said receptacle and said retainer each have a 
closed peripheral outline to form a continuous seal 
about the entire periphery of said opening and covering 
member. 

5. The housing assembly as de?ned in claim 1 
wherein said retainer comprises a resilient elastomeric 
material. 

6. A housing assembly adapted to form a part of an 
enclosed air ?ow system and utilizing a ?uid sealing 
material therein, and characterized by the ability to 
remove the ?uid sealing material from the system in the 
event of the contamination thereof, and comprising 

a housing having an opening therein, 
a covering member disposed across said opening, 
means for releasably sealing the periphery of said 

covering member to the periphery of said opening 
to preclude the passage of air therebetween while 
permitting the covering member to be withdrawn 
and removed from its position across said opening, 
said sealing means comprising 

(a) a retainer disposed along the entire periphery of 
said opening, said retainer including a pair of con 
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tinuous, open channels each having a generally 
U-shaped cross-sectional con?guration, 

(b) a ?uid substantially ?lling each of said channels of 
said retainer, said ?uid having a consistency sub 
stantially the same as that of petrolatum and char 
acterized as being subject to easy deformation at 
room temperature, 

(c) means comprising a ?ange mounted to said hous 
ing and having a peripheral outline corresponding 
to that of one of said channels and extending into 
said one channel and the ?uid therein, for releas 
ably and sealably mounting said retainer to said 
housing, and ' 

(d) means comprising a ?ange mounted to said cover 
ing member and having a peripheral outline corre 
sponding to that of the other of said channels and 
extending into said other channel and the ?uid 
therein, for releasably and sealably mounting said 
covering member to said retainer, 

whereby said retainer and ?uid may be separated 
from the housing and covering member by with 
drawing the covering member and removing the 
retainer. 

7. The housing assembly as de?ned in claim 6 
wherein said retainer has a generally U-shaped cross 
sectional con?guration such that said channels face in 
opposition directions. 

8. The housing assembly as de?ned in claim 6 further 
comprising a pair of resilient wiper lips mounted on said 
retainer and extending across the top of at least one of 
said channels from opposite sides thereof and contact 
ing the opposite sides of the associated ?ange for wiping 
the sides of the ?ange substantially free of the ?uid upon 
separation of the retainer therefrom. , 

9. A sealing member adapted to form a ?uid seal 
between an opening in an air duct housing and a cover 
ing member such as a ?lter or door panel and character 
ized by the ability to remove the sealing member from 
the system in the event of the contamination of the ?uid 
or the like, and comprising 

a retainer having a closed peripheral outline, and a 
cross-sectional con?guration which de?nes a pair 
of continuous, open, generally U-shaped channels, 
said channels each having a closed peripheral out 
line and collectively having a cross-sectional area 
substantially equal to the cross-sectional area of 
said retainer, and 

a ?uid substantially ?lling each of said channels and 
having a consistency substantially the same as that 
of petrolatum and characterized as being subject to 
easy deformation at room temperature, 

whereby the sealing member is adapted to sealably 
receive a mating ?ange which is mounted about the 
opening in the housing, in one of the channels, and 
sealably receive another mating ?ange carried on a 
member which covers the opening, in the other of 
the channels, to thereby form a releasable and re 
movable seal between the opening and covering 
member. 

10. The sealing member as de?ned in claim 9 wherein 
said retainer has a generally rectangular peripheral out 
line, and said channels face in opposite directions which 
are perpendicular to the plane de?ned by the peripheral 
outline. 

11. The sealing member as de?ned in claim 9 wherein 
said channels face in a common direction. 

12. The sealing member as de?ned in claim 9 wherein 
said retainer is fabricated from a ?exible material, and 
said channels face in directions disposed at right angles 
to each other. 
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